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GUEST EDITOR'S INTRODUCTION: 
REASONING ABOUT ACTION AND CHANGE 
VLADIMIR L IFSCHITZ 
The automation of reasoning about the consequences of actions has been viewed 
as an important problem since the early days of Artificial Intelligence. Logic 
programming turned out to be an excellent ool for describing actions and their 
effects. The use of negation as failure leads to a simple solution to the frame 
problem. Unlike the first attempt o solve the frame problem using circumscription, 
the logic programming formulation does not fall into the trap known from the 
"Yale shooting" example. Moreover, some of the reasoning tasks related to actions 
can be solved by simply running the corresponding programs under Prolog, without 
developing any additional algorithms for nonmonotonic reasoning. 
Research on representing action by logic programs has demonstrated the 
potential of several extensions of "classical" logic programming such as the use of 
abduction, disjunctive programs, and programs with two negation operators. In 
several ways, it has contributed to the development of the art of representing 
knowledge in logic programming. 
The papers included in this special issue describe the results of some of the 
recent work on the connections of logic programming to the theory of action. 
The contributions by Van Belleghem, Denecker, and De Schreye and by 
Kowlaski and Sadri analyze the relationship between two ontologies and notational 
systems for describing change--the situation calculus and the event calculus. They 
suggest ways to make both formalisms more expressive. 
The paper by Levesque, Reiter, LespErance, Lin, and Scherl describes a logic 
programming language whose intended applications include the control of robots 
and industrial processes. The language is based on a theory of actions expressed in 
the situation calculus. 
In the next group of papers, the authors develop a series of new high-level 
action languages and relate them to logic programming. Baral and Gelfond are 
interested in the concurrent execution of actions, and especially in the cases when 
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its effect is different from the mere union of the effects of the individual actions. 
The language defined by Bornscheuer and Thielscher allows us to talk about 
nondeterministic actions; a contradictory specification of concurrent actions is 
viewed as evidence of implicit indeterminism. The language proposed by Kakas and 
Miller is designed for formalizing narratives and explanation. In the language 
defined by Baral, Gelfond, and Provetti, one can distinguish between actual and 
hypothetical situations. On this basis, the authors describe an architecture for the 
intelligent agents that are capable of observing, planning and acting in a changing 
environment. The action language proposed by Turner includes "static causal aws" 
--causal relationships between facts obtaining in the same state. 
The paper written by Lin and Reiter is different from the others in that it does 
not use logic programming to study actions; the other way around, it applies the 
concepts developed in the theory of action to the sematics of logic programming. 
The idea is to view the application of a rule as an action and to describe the effect 
of this action in the situation calculus. 
I am grateful to the Editor-in-Chief, Maurice Bruynooghe, for inviting me to 
edit this issue, to the authors for contributing high-quality papers, and to the 
referees for their excellent suggestions and advice. Michael Gelfond has kindly 
agreed to handle the contribution by my student Hudson Turner. I would also like 
to remember on this occasion that it was Michael who convinced me many years 
ago that reasoning about action is related to logic programming. Thank you, 
Michael! 
Vladimir Lifschitz 
Austin, Texas 
